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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention concerns spinal instru- 
mentation systems, such as for use with the cervical ver- 
tebrae. More particularly, the invention pertains to a plat- 
ing system for use in treatment of the cervical spine. 
[0002] Within the last decade, the use of fixation 
plates for treatment of spinal disorders or for fusion of 
vertebrae has grown considerably. While early proce- 
dures using fixation plates were at the lower lumbar lev- 
els, spinal fixation plates have recently found applica- 
tions in the instrumentation of the cervical spine. Suc- 
cessful spinal instrumentation in this region is particu- 
larly difficult given the problems of safely accessing the 
instrumentation site. 

[0003] The upper cervical spine can be approached 
either anteriorly or posteriorly, depending upon the spi- 
nal disorder to be treated. Many of the well known sur- 
gical exposure and fusion techniques of the cervical 
spine are described in the publication entitled Spinal In- 
strumentation, edited by Dr. Howard An and Dr. Jerome 
Cotler, particularly at pages 1-11. Of particular rele- 
vance to the present application are the exposure tech- 
niques and procedures for the anterior approach de- 
scribed at pages 1-5 of this publication. In this text, as 
well as in other documentation describing cervical spine 
surgical techniques, it is stressed that complications as- 
sociated with the procedure can be devastating, such 
as injury to the brain stem, spinal cord or vertebral ar- 
teries. In addition, a lengthy procedure can lead to typ- 
ical surgical complications. 

[0004] On top of the normal complications associated 
with exposure and fusion of the cervical spine, implan- 
tation of a spinal fixation plate adds to the degree of risk 
and complication. In one cervical plating system of Syn- 
thes, Inc. the steps of a known fusion and instrumenta- 
tion procedure are described. In this procedure, it is nec- 
essary to locate the fixation plate over the vertebral lev- 
els to be instrumented and use this plate as a drill guide 
for drilling and tapping the bone in preparation for re- 
ceiving a fixation screw. The Synthes system and pro- 
cedure provides for a soft tissue protector in the manner 
of an elongated sleeve which is intended to minimize 
damage to the surrounding muscle and other tissues. 
[0005] There is a need for a cervical plating system 
which minimizes the intrustion into the patient and re- 
duces trauma to the surrounding soft tissue. Moreover, 
a system is required that allows for easy access to drill 
and tap the cervical vertebrae with little room for error 
in positioning the fixation screw. 
[0006] Even as the cervical spine instrumentation 
techniques can be improved, so can the manner of fix- 
ation of the plate to the affected vertebral levels. For ex- 
ample, the Synthes locking plate accepts spinal screws 
at several locations at the ends and in the middle of the 
plate. In each case, the screws are not capable of var- 



ying degrees of fixation between the vertebra and the 
plate. In addition, the Synthes device utilizes a locking 
screw which is threaded into the expansion head of the 
vertebral fixation screw to lock the screw into the plate. 
s This procedure requires a locking screw for every fixa- 
tion screw, thereby lengthening and complicating the 
procedure. 

[0007] US Patent No. 5,147,361 describes a vertebral 
connecting plate having converging bores for fixation 

10 screws. Such a system means that access to the screw 
bores must be available from a wide angle, thus increas- 
ing the chance of soft tissue damage. 
[0008] There therefore remains a need for a cervical 
plating system which provides for a wider range of fixa- 

'5 tions at the different vertebral levels. The need also ex- 
tends to a plating system which minimizes the steps re- 
quired to provide firm fixation of the spinal screws to the 
plate. Other requirements for an optimum cervical fixa- 
tion system addressed by the present invention are dis- 

20 closed herein as the components of the system are de- 
scribed. 

SUMMARY OF THE INVENTION 

25 [0009] In accordance with the present invention, a 
system for anterior fixation of the spine comprises an 
elongated fixation plate having a longitudinal axis and a 
length along said axis sufficient to span between at least 
two vertebrae, and including; a lower surface adapted 

so to engage an anterior portion of the vertebrae and an 
opposite upper surface; a first end and a longitudinally 
opposite second end; a pair of screw bores defined at 
both of said first and second ends between said lower 
and upper surfaces and displaced from each other 

35 transverse to said longitudinal axis of said plate; and 
several bone engaging screws, one for each of said pair 
of screw bores at both of said first and second end, each 
of said screws including; an elongated shank with bone 
engaging threads; and a head for engaging a corre- 

40 sponding one of said screw bores at said upper surface 
of said plate when said shank extends therethrough, 
characterised by: said pair of screw bores having cen- 
terlines that diverge relative to each other below said 
lower surface of said plate. 

45 [001 0] The divergent screw bores achieve one object 
of the invention to minimize the intrusion and trauma to 
tissue surrounding the implantation site. As the bores 
diverge below the plate, they converge above the plate 
so that two screws can be inserted through the bores at 

so an end of the plate from essentially the same location. 
This improvement reduces the amount of tissue that 
must be retracted in order to provide access to the screw 
bores in the fixation plate. In one specific embodiment, 
the centerlines of the pair of screw bores diverge relative 

55 to each other at an angle of about ten (1 0) degrees. 
[001 1] The lower surface of the plate may be curved 
transverse to the longitudinal axis to conform to the an- 
terior surface of a vertebra and is curved along the Ion- 
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gitudinal axis to conform to the lordotic curvature be- 
tween the vertebrae. This feature eliminates the need 
to bend the fixation plate at the surgical site during the 
instrumentation procedure. 

[001 2] To enhance the versatility of the spinal fixation 5 
system of the present invention, the fixation plate in- 
cludes a number of elongated slots defined in the plate 
between the lower and upper surfaces disposed longi- 
tudinally between the number of screw bores at both 
ends of the plate. Each of the number of elongated slots 
has mutually parallel slot axes along their length that 
intersect the longitudinal axis of the plate at an acute 
angle. Additional bone engaging screws are provided 
for engaging intermediate vertebrae through one of the 
elongated slots. Preferably, the slots are arranged on 
the plate such that the ends of adjacent slots overlap 
each other transverse to the longitudinal axis of the 
plate. 

[0013] One important component of the preferred em- 
bodiment of the invention is screw fixation means for 
clamping the head of the bone screws to the plate. Pur- 
suant to this invention, the screw fixation means engag- 
ing the plate at its upper surface to clamp the bone screw 
heads within recesses in the plate. Preferably, the bone 
screws and the screw fixation means are configured to 
reside within recesses in the plate so that these compo- 
nents are flush with or below the upper surface of the 
plate. This aspect realizes an advantage over prior sys- 
tems which include components projecting above the 
fixation plate, leading to irritation and trauma of the sur- 
rounding tissue. 

[001 4] In one specific embodiment, the screw fixation 
means includes a fixation bore defined in the plate at 
each of the first and second ends between the screw 
bores. A locking screw is provided having a shank 
adapted to be received within the fixation bore and an 
enlarged head adapted to simultaneously cover a por- 
tion of the head of both screws received within the pair 
of screw bores. 

[0015] in another embodiment, the screw fixation 
means contemplates screw bores and screw shanks 
that are complementary tapered at a MORSE taper. The 
integration of the MORSE taper enhances the degree 
of fixation between screw and plate, particularly when 
combined with the locking screw. 
[001 6] Still another embodiment of the screw fixation 
means is contemplated that includes a groove formed 
in the screw bores at the lower surface of the plate. The 
bone engaging screws include a corresponding groove 
defined in the shank of the screw between the head of 
the screw and the bone engaging threads. An O-ring is 
provided that has an outer diameter adapted to be re- 
tained within the groove in the plate and an inner diam- 
eter adapted to be retained within the groove in the 
shank of the bone screws. When the bone screw is 
mounted within the screw bore, the O-ring retains each 
of the bone screws within the bore without the necessity 
of a locking screw. However, the degree of rigidity of this 



fixation is less than the rigidity provided by the locking 
screw approach outlined above. 
[0017] There is furthermore described an improved 
system for separately pre-drilling fixation holes into ver- 
tebrae to be instrumented with a spinal plate. The sys- 
tem includes a spinal plate with a number of screw bores 
adapted to receive spinal screws therethrough. A pin 
bore is also defined through the plate adjacent each of 
the number of screw bores. A drill guide is provided 
which includes a guide body having a lower surface con- 
figured for juxtaposition with the upper surface of the 
spinal plate and defining a guide bore and a second pin 
bore therethrough. The guide bore and the second pin 
bore are arranged to align with one of the number of 
screw bores and the pin bore, respectively, in the spinal 
plate when the guide body is juxtaposed with the plate. 
[0018] The system further includes a pin adapted to 
be received between the spinal plate and the guide body 
within the pin bore and the second pin bore, respective- 
ly. The pin is rigidly engaged at one end to the guide 
body and at the opposite end to the spinal plate to ac- 
curately position and retain the guide body relative to 
the plate. An elongated sleeve having one end config- 
ured to be received within the guide bore of the guide 
body, and a drill bore therethrough is provided for inte- 
grating into the guide body. An elongated drill extends 
through the drill bore of the elongated sleeve. 
[0019] The present invention provides many advan- 
tages and benefits over prior art anterior plating sys- 
tems. One benefit is that the plating system of this in- 
vention minimizes the amount of intrusion at the instru- 
mentation site. Another advantage is achieved by the 
reduced number of components required to achieve rig- 
id fixation of the bone screws to bone and plate. 
[0020] A further benefit resides in the smooth outer 
contour of the instrumentation once they are implanted 
that is accomplished by plate recesses and other as- 
pects of the invention. The bone screws and screw fix- 
ation means are safely retained flush with or below the 
surface of the plate to remove this potential source for 
irritation and trauma to the surrounding tissue. 
[0021 ] Other benefits, advantages and objects of this 
invention will become apparent to a person of skill in the 
field of spinal instrumentation upon consideration of the 
following written description and accompanying figures. 
[0022] However figures 1 0 to 1 3 do not relate to the 
present invention. 

DESCRIPTION OF THE FIGURES 

[0023] FIG. 1 is a representation of the upper cervical 
spine instrumented with the cervical plating system in 
accordance with one embodiment of the present inven- 
tion. 

[0024] FIG. 2 is a top elevational view of a cervical 
plate in accordance with one embodiment of the inven- 
tion as depicted in FIG. 1. 

[0025] FIG. 3 is a side cross-sectional view of the 
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plate shown in FIG. 2 taken along line 3-3 as viewed in 
the direction of the arrows. 

[0026] FIG. 4 is an end cross-sectional view of the 
plate shown in FIG. 2 taken along line 4-4 as viewed in 
the direction of the arrows. 

[0027] FIG. 5 is an end cross-sectional view of the 
plate, similar to the view in FIG. 4, showing the plating 
system with the fixation screws partially threaded into 
the vertebra just before being firmly affixed to the cervi- 
cal plate. 

[0028] FIG. 6 is an end cross-sectional view similar to 
the view in FIG. 4 showing an alternative embodiment 
of the plate and fixation screw. 
[0029] FIG. 7 is an end cross-sectional view similar to 
FIG. 4 showing yet another embodiment of the plate and 
fixation screw of the present invention. 
[0030] FIG. 8 is a top elevational view of an alternative 
embodiment of the fixation plate. 
[0031] FIG. 9 is a top elevational view of still another 
alternative embodiment of the fixation plate in accord- 
ance with the present invention. 
[0032] FIG. 10 is an exploded view of a drill and tap 
guide assembly used in connection with the fixation 
plates of the previous figures. 

[0033] FIG. 11 is a top view of the assembly support 
of the drill and tap guide assembly shown in FIG. 10, as 
viewed in the direction of the arrows on line 11-11, in 
which the cross pins are shown prior to insertion into the 
assembly support. 

[0034] FIG. 12 is a side elevational view of the posi- 
tioning screw shown in FIG. 10. 
[0035] FIG. 13 is a side elevational view of the drill 
and tap guide assembly as arranged during a typical drill 
and tap operation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0036] For the purposes of promoting an understand- 
ing of the principles of the invention, reference will now 
be made to the embodiments illustrated in the drawings 
and specific language will be used to describe the same. 
[0037] In accordance with one embodiment of the in- 
vention, an elongated fixation plate 20 is instrumented 
to upper cervical vertebrae in particular between the C 3 
and C 5 vertebrae. Such an arrangement may arise 
where the C 4 vertebrae requires fusion or to address a 
problem with the discs between these vertebrae. It is 
understood, of course, that while FIG. 1 depicts instru- 
mentation between the C 3 and C 5 vertebrae, instrumen- 
tation at other vertebral levels is contemplated by the 
present invention. By general introduction to the com- 
ponents of the inventive system, the fixation plate 20 is 
engaged to the various vertebrae by way of a number 
of bone engaging screws 30. Screw fixation means 40 
is provided to firmly and rigidly fix certain of the bone 
engaging screws to the plate. 

[0038] Referring now to FIGS. 2-4, details of the con- 



struction of fixation plate 20 can be discerned. The plate 
20 includes a lower surface 21 which is oriented adja- 
cent the vertebra, and an opposite upper surface 22, as 
well as a first end 23 and an opposite second end 24. A 
s bridge portion 25 spans between the two ends of the 
plate. 

[0039] The plate 20 of the present embodiment in- 
cludes a number of screw bores 27 defined in the plate. 
In the preferred embodiment, two screw bores are ori- 

io ented at each of the first end 23 and the second end 24. 
Thus, four such screw bores are included so that fixation 
screws mounted in the plate through these bores pro- 
vide a solid quadrilateral fixation to the instrumented 
vertebrae. Each of the bores 27 includes a spherically 

is shaped recess 28 defined from the upper surface 22 of 
the plate, as shown more clearly in FIG. 4. As discussed 
in more detail herein, the recess 28 is adapted to receive 
and substantially conceal the head of a fixation screw 
extending through the bore. 

20 [0040] Referring again to FIG. 4, it can be seen that 
the screw bores 27 at one end of the plate, such as end 
24, are each cut at axes A-| and A 2 . These axes con- 
verge above the upper surface 22 of the plate at an an- 
gle D, which provides a significant benefit over prior sys- 

25 terns. In prior cervical fixation plates, the axis of the 
screw bores are generally perpendicular to the curved 
plate surface, as in the Synthes cervical plate. With the 
curvature of the plate, the axes of the screw bores at 
which the screws must be inserted are divergent relative 

30 to the vertebra. This means that more soft tissue must 
be retracted around the instrumentation site in order to 
allow the fixation screws to be passed through the screw 
bore and threaded into the vertebra. On the other hand, 
in accordance with this aspect of the present invention, 

35 the convergent angle D between the two screw bores 
27 at each end of the plate provide for insertion of the 
fixation screws from generally the same location above 
the plate. In this instance, less soft tissue needs to be 
retracted in order to allow the surgeon to pass a fixation 

40 screw through the plate and into the vertebra. In one 
specific embodiment, the angle D between the screw 
bore axes A 1 and A 2 is about ten (10) degrees. It has 
been found that this angle provides adequate purchase 
for the screws into the vertebrae, while allowing stream- 

45 lined entry of the screws at the implant site. 

[0041] As shown more clearly in FIGS. 3 and 4, the 
plate 20 is formed to define specific curvature in two di- 
rections. As seen in FIG. 4, the lower surface 21 of the 
plate is curved about a radius R which corresponds to 

so the curvature of the anterior surface of a vertebra. This 
form of curvature is generally known in the art, such as 
evidenced by the Synthes plate. For cervical vertebrae, 
a radius R 1 of about 3.80 mm (1 .50 inches) is accepta- 
ble. However, in accordance with the present invention, 

55 the lower surface 21 of the fixation plate 20 is also 
curved along its length at a radius R 2 , as shown in FIG. 
3, to correspond to the lordotic curvature of the cervical 
spine. Plates such as the Synthes plate must be bent at 
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the time of surgery, if at all. It has been found that form- 
ing the fixation plate 20 with the lordotic curvature radius 
R 2 in the lower surface 21 of the plate eliminates unnec- 
essary activity by the surgeon during the procedure and 
reduces any bending stresses that may be inherent in 
the plate when it is bent at the surgical site. In cervical 
vertebra applications, a radius of about 18.4 mm (7.25 
inches) accommodated the cervical lordotic curvature. 
[0042] Referring now to FIG. 5, the details of the bone 
engaging screws 30 and their interface with the fixation 
plate 20 are shown. Each bone engaging screw 30 in- 
cludes an elongated shank 31 having a lower threaded 
portion 31 b and an upper smooth portion 31 a. Adjacent 
the smooth portion 31a is an enlarged head 32 of the 
screw. The head 32 includes a truncated spherical up- 
per surface 33a and an opposite spherically cut lower 
surface 34. The lower surface 34 is curved to match the 
curvature of the spherical recess 28 of the screw bores 
27 in the plate 20. The upper surface 33 is truncated to 
provide a flat face, and defines a driving tool recess 35 
formed therein. The driving tool recess is adapted to en- 
gage a standard driving tool, such as an alien head tool 
frequently used to thread bone screws into a vertebra. 
[0043] One important aspect of the screw 30 in ac- 
cordance with the present invention resides in the con- 
figuration of the upper surface 33 of the head 32. The 
truncated spherical aspect of the head allows substan- 
tially the entire screw head 32 to rest entirely within the 
screw bore recess 28. In this manner, a portion of the 
screw head 32 is substantially flush with the upper sur- 
face 22 of the plate, while the remainder of the screw 
resides below the upper surface within the recess 28. In 
FIG. 5 the bone engaging screws 30 are shown just prior 
to being completely fixed within the fixation plate 20. 
FIG. 6, while showing an alternative embodiment of the 
bone screw, accurately depicts the flush mounted as- 
pect of this invention. The particular angle of the screw 
bores axes and A 2 require a cutback of the top sur- 
face of the enlarged screw head 32. While in the pre- 
ferred embodiment this upper surface is a truncated 
spherical surface 33a, it is contemplated that the head 
32 can simply include beveled perimeter, provided that 
the cutback of the head 32 is sufficient to allow the head 
to be substantially flush or below the upper surface 22 
of the fixation plate 20. 

[0044] As with other cervical implant systems, the 
present invention contemplates some means for fixing 
the bone engaging screws 30 to the fixation plate 20 to 
prevent the screws from working loose over time. Con- 
sequently, the system includes a screw fixation means 
40, depicted best in FIGS. 4 and 5. In one embodiment 
of the invention, the screw fixation means 40 includes a 
threaded fixation bore 41 formed in the plate 20 between 
the two screw bores 27 at each end of the plate. The 
fixation bore 41 includes a recessed bore 42 defined 
from the upper surface 22 of the plate, as shown more 
particularly in the cross-sectional view of FIG. 4. 
[0045] As can be seen from FIGS. 2 and 4, the fixation 



bore 41, and particularly the recessed bore portion 42, 
share an overlap 43 with the screw bores 27. The ne- 
cessity for this overlap is revealed in FIG. 5 which shows 
a second component of the fixation means 40, the lock- 

s ing screw 45. The locking screw 45 includes a threaded 
stem 46 which is configured to engage the threaded 
bore 41 in the plate 20. The locking screw 45 includes 
a flat head 47 which is thin enough to reside entirely 
within the recessed bore portion 42 in the plate so that 

io the locking screw is not exposed above the upper sur- 
face 22 of the plate. The head 47 includes a pair of driv- 
ing tool bores 48 which are configured to receive a pin 
type driving tool for threading the locking screw 45 into 
the fixation bore 41. Other configurations, such as an 

fs alien head recess, are contemplated to permit threading 
the locking screw 45 into the fixation bore 41 . 
[0046] The locking screw 45, particularly at the over- 
lap 43, contacts each of the bone engaging screws 30 
situated within the screw bores 27. Typically, the bone 

so engaging screws 30 would already be threaded fully into 
the vertebra so that the lower head surfaces 34 of the 
screws are in direct contact with the spherical recess 28 
in the plate. (The screws are shown slightly backed out 
in FIG. 5 to allow more complete visualization of the fea- 

25 tures of this invention.) In addition, the lower surface 21 
of the fixation plate 20 would normally be pressed into 
contact with the vertebra. In this configuration, the lock- 
ing screw 45 is driven into the fixation bore 41 until the 
head 47 contacts and firmly clamps a portion of the head 

30 32 of both bone engaging screws 30 at the overlap 43. 
[0047] The addition of the fixation means 40 and lock- 
ing screw 45 provides a means for rigidly fixing the bone 
engaging screws 30 to the fixation plate 20. Specifically, 
the bone engaging screws 30 are highly restricted in 

35 their ability to wobble or rotate within the recess 20 of 
the screw bore 27 when clamped by the locking screw 
45. The screw fixation means 40 of the present invention 
provides a unique method for fixing two bone engaging 
screws at one time. Prior techniques required individual 

to means for fixing each screw separately, which compli- 
cated the procedure and added additional instrumenta- 
tion to the implant. On the other hand, the fixation means 
40 of the present invention greatly streamlines the proc- 
ess of rigidly fixing the bone engaging screws 30 to the 

45 plate 20. In accordance with a typical procedure, once 
the appropriate openings have been drilled and tapped 
into the vertebra, the plate 20 can be positioned against 
the vertebra and the bone engaging screws 30 be driven 
into the bone through the screw bores 27 in the plate. 

so Once the screws 30 have been driven to the proper 
depth and torque the locking screw 45 of the screw fix- 
ation means 40 can be firmly threaded into the fixation 
bore 41 to clamp the head 32 of each of the bone screws 
30 within their respective recesses 28. 

55 [0048] Attention is now redirected to FIGS. 1 -3 for ex- 
planation of a further feature of the fixation plate 20 of 
the present invention. In accordance with one embodi- 
ment of the invention, the plate 20 includes a slot 50 
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formed within the bridge portion 25 of the plate. The slot 
50 has a concave surface 51 formed like the spherical 
recesses 28 of the screw bores 27 to accept the head 
32 of a bone engaging screw 30 as previously de- 
scribed. In accordance with the invention, the slot 50, or 
the axis S along the length of the slot, is oriented at an 
acute angle T to the longitudinal axis L of the fixation 
plate 20. This diagonal slot 50 provides means for sup- 
porting an added bone screw between the two instru- 
mented vertebrae fixed at the ends of the plate. 
[0049] Unlike the bone engaging screws passing 
through the screw bores 27 at the ends of the plate 20, 
a screw extending through the diagonal slot 50 prefer- 
ably does not include any means for rigidly fixing the 
head of the screw to the plate. Thus, only a "semi-rigid- 
fixation is provided between a screw within the slot 50 
and the spanned vertebra. Although rigid fixation is es- 
sential at the ends of the plate to keep the plate firmly 
engaged to the vertebrae, non-rigid fixation of the inter- 
mediate screw passing through the slot 50 is all that is 
required and is in fact desired to avoid complications fol- 
lowing the instrumentation of the vertebrae. 
[0050] The orientation of the slot 50 at its acute angle 
T allows the bridge portion 25 of the plate to be cut back 
somewhat to reduce the incursion into surrounding tis- 
sue and the associated trauma. In particular, the side- 
walls 26 of the bridge 25 can be cut parallel to the slot 
walls provided sufficient material is maintained to sup- 
port the slot and prevent fracture of the plate at the slot. 
Similarly, sufficient material must be located around the 
screw bores 27 at the ends of the plate to provide a suf- 
ficiently strong plate. One object of the invention is to 
reduce the amount of trauma to surrounding tissue, as 
well as the amount of space required for the plate when 
it is affixed to vertebrae. Cutting the plate contours, such 
as the sidewalls 26 of the bridge portion 25, in the man- 
ner shown achieves these purposes, while also reduc- 
ing the amount of material used to make the plate. 
[0051] A further embodiment of the invention includes 
a fixation plate 55 illustrated in FIG. 6. The fixation plate 
55 includes a lower surface 56 configured to contact the 
surface of a cervical vertebra. As with the fixation plate 
20 of the previous embodiment, the plate 55 includes a 
pair of screw bores 57 at each end of the plate. Each 
screw bore 57 includes a spherical recess 58 adapted 
to receive a bone engaging screw similar to screw 30. 
[0052] The fixation plate 55 differs from the previous 
plate 20 in the manner of fixing the bone engaging 
screws to the plate. In particular, the plate 55 does not 
include a locking screw 45 or fixation bore 41 as shown 
in FIG. 5. Instead, the screw fixation means 59 of this 
embodiment contemplates modifications to the bone 
screw and to the plate. Specifically, the fixation means 
59 includes a lower circular recess 60 defined in the 
screw bore 57 at the lower surface 56 of the plate. A 
modified bone engaging screw 62 is provided which in- 
cludes an elongated shank 63 having bone engaging 
threads. The head of the bone screw 64 is configured 



similar to the head 32 of the bone engaging screws 30 
so that the screw can be situated flush with or below the 
upper surface of the fixation plate 55, with the lower sur- 
face 65 of the head 64 in contact with the spherical re- 
s cess 58. 

[0053] The bone engaging screw 62 includes a 
smooth shank portion 67 between the threaded shank 
63 and the head 64. A groove 68 is defined in the smooth 
shank portion 67 immediately below the screw head 64. 

10 The groove 68 is configured to receive an O-ring 69 
which is trapped between the groove 68 and the lower 
recess 60 in the fixation plate 55. Preferably, the O-ring 
is formed of a biocompatible elastomeric material that 
is strong enough to resist screw pull out. In particular, 

is any outward movement of the bone screw is resisted by 
the pressure transmitted between the recess 60 and the 
groove 68 and the bone screw through the O-ring 69. 
[0054] Yet another embodiment of the cervical fixation 
plate is shown in FIG. 7. In this embodiment, a fixation 

20 plate 70 includes an upper surface 71 and an opposite 
lower surface 72. A pair of screw bores 74 are defined 
through the plates at the same angles as the bores 27 
in the embodiment shown in FIGS. 1-4. In addition like 
the embodiment shown in FIG. 5, a screw fixation 

25 means 75 incorporating a locking screw is included to 
help clamp the bone screw to the plate. However, in a 
modification from the previous embodiments, the screw 
bore 74 is tapered at an included angle M. This taper M 
converges from the upper surface 71 to the lower sur- 

30 face 72. Also included in this embodiment is a bone en- 
gaging screw 77 which tapers at an included angle N. 
The two angles M and N are MORSE taper angles of 
preferably 2-3 degrees. This MORSE taper angles are 
known in machine design to form a tight engagement 

35 between components when both are cut at a MORSE 
angle. The bone engaging screw 77 includes a threaded 
portion 78 and a head portion 79. At least the head por- 
tion 79 of the bone engaging screw 77 is tapered at the 
MORSE taper N to firmly fix within the MORSE taper M 

40 of the screw bore 74. The interface between the two 
MORSE tapers add a higher degree of fixation of the 
bone engaging screw 77, particularly when combined 
with the screw fixation means 75. 
[0055] In order to provide a broad range of plates for 

45 fixing to the cervical vertebra to address a variety of spi- 
nal problems, a number of different spinal plates can be 
provided with a complete cervical fixation system. Two 
such alternative plates are shown in FIGS. 8 and 9. The 
first plate 80 is a nearly square plate having the two 

so screw bores 27 at the opposite ends of the plate along 
with the fixation bore 41 to receive a screw fixation 
means 40 as previously described. However, in this em- 
bodiment, the slot 50 of the previous plate is eliminated 
in favor of a single bore 81. This single bore does not 

55 allow the variability of position of the fixation screw rel- 
ative to the rigid fixation screws, but it does provide 
means for a non-rigid engagement to the plate. 
[0056] The fixation plate 85 shown in FIG. 9 is sub- 
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stantially like the plate 20 shown in FIG. 1 with the ad- 
dition of several parallel slots. Specifically, slots 86-89 
are included in the bridge portion 90 of the plate. Again 
as with the plate 20, the sidewalls 91 of the bridge por- 
tion 90 are cut at the slot angle to achieve the functions 
described above. With the plate 85 of this embodiment 
of the invention, a number of slots allow the fixation plate 
to span across a numberof cervical vertebrae. The ends 
of each successive plate laterally overlap so that a sin- 
gle intermediate vertebra can be instrumented with two 
bone screws extending through two different slots, such 
as consecutive slots 86 and 87. As also seen in FIG. 9, 
the length of the slots 86 and 89 is greater than the 
length of slots 87 and 88, principally because the slots 
87 and 88 are situated within the middle of the bridge 
portion 90. In order to allow sufficient material around 
the slots, the middle of slots 87 and 88 cannot have the 
same length as the end slots 86 and 87. 
[0057] Also included with the cervical plating system 
is a drill and tap guide assembly 1 00, the details of which 
are described in connection with FIGS. 10-13. It should 
first be appreciated that in typical prior art systems the 
fixation plate itself serves as the guide for drilling the 
hole locations in the vertebra to receive the fixation 
screws. For example, in the Synthes cervical spine plat- 
ing system, a plate positioner holds the plate in position 
on the vertebra while each screw hole is being drilled. 
A soft tissue protector is provided which surrounds the 
drill and which is seated within the screw bores in the 
plate. Consequently since a portion of the tissue protec- 
tor sheath is situated within the screw bore, the diameter 
of the drill and tap that can pass through the bore must 
necessarily be noticeably smaller than the bore itself. 
This means that the tap hole in the bone is smaller than 
the bone screw to be fixed into the vertebra, rendering 
threading the bone screw more difficult than if the tap 
were closer to the diameter of the bone screw itself. The 
drill and tap guide assembly 1 00 eliminates this difficul- 
ty. In addition, the tap guide provides for virtually error 
free positioning of the drill and tap holes in the vertebra, 
which cannot be readily accomplished by the essentially 
cantilevered supported soft tissue retractor sheath in the 
prior art devices. The drill and tap guide assembly 100 
includes several components, such as the assembly 
support 101, the sleeve 102, the drill guide 103, the drill 
104, a positioning screw 105 and cross pins 106. 
[0058] The assembly support 101 includes a guide 
body 110 which is a substantially solid block with a con- 
toured lowered surface 1 1 1 adapted to fit the contour of 
the upper surface 22 of a fixation plate 20, (such as the 
plate shown in FIG. 1). The guide body 110 includes an 
integral flange 113 extending beyond one side and bot- 
tom edge of the body. In particular, the flange 113 is 
adapted to engage an end face 24 of the plate 20, as 
shown more particularly in FIG. 13. This flange 113 as- 
sists in properly positively positioning the drill guide as- 
sembly 1 00 relative to the plate 20 and the vertebra. The 
guide body 110 includes a pair of guide bores 115 and 



116, which bores are lined to coincide with the axes A, 
and A 2 of the fixation screw bores 27 in the plate 20. 
Thus, with the guide body 1 1 0 resting on top of the upper 
surface 22 of the plate, the two guide bores 1 1 5 and 1 1 6 

5 should substantially align and coincide with the fixation 
screw bores 27 at one end of the plate 20. 
[0059] The guide body 1 1 0 is engaged to the plate 20 
in a unique fashion. For this engagement, the guide 
body includes a positioning screw bore 1 1 8 which is cen- 

'0 trally located between the two converging guide bores 
1 1 5 and 1 1 6. The positioning screw bore 1 1 8 is adapted 
to receive a portion of a positioning screw 105 therein. 
The details of the positioning screw are shown in FIG. 
12. In the preferred embodiment, the positioning screw 

'5 1 05 includes a head 1 25 which is threaded to to engage 
the threaded fixation bore 41 in the plate 20. (The fixa- 
tion bore 41 is used also for engaging the locking screw 
45 as part of the screw fixation means 40, as described 
above). Extending from the threaded head 1 25 is a stem 

20 126 which has a driving tip 127 at its end. The driving 
tip includes a transverse slot 128 that is adapted to re- 
ceive a driving instrument, such as a screwdriver to al- 
low the threaded head 1 25 to be screwed into the fixa- 
tion bore 41 of the plate 20. The positioning screw fur- 

25 ther includes a contoured portion 1 29 of the stem which 
is adapted to provide a locking surface for cross pins 
106. As shown in FIGS. 10 and 11, cross pins 106 are 
extended through cross pin bores 120 which pass per- 
pendicularly to the positioning screw bore 118. The 

30 cross pins bores overlap both with the positioning screw 
bore 118 and a corresponding one of the guide bores 
115or 116, such as shown in the overlap 121 in FIG. 11. 
[0060] The importance of these various components 
can be appreciated by description of the manner in 

35 which the assembly support 1 01 is affixed to the fixation 
plate 20. In particular, in one manner of using the as- 
sembly support, the threaded head 1 25 of the position- 
ing screw 1 05 is threaded into the fixation bore 41 of the 
plate 20 with the stem 1 26 projecting upward away from 

40 the top surface 22 of the plate. The positioning screw 
105 is initially loosely threaded into the bore. The guide 
body 110 is then placed over the positioning screw 105 
with the screw extending through the positioning screw 
bore 1 1 8 in the center of the body. The flange 113 helps 

*5 locate the guide body 110 with respect to the edge 24 
of the plate, and more particularly with respect to the 
screw bores 27 at the end of the plate. With the guide 
body 110 mounted over the positioning screw 105, the 
cross pins 106 are pushed through the cross pin bores 

so 120 on either side of the positioning screw 105. The 
cross pins thus contact the contoured portion 129 of the 
positioning screw stem 126. The guide body 11 0 is then 
at least initially connected to the plate 20 by way of the 
positioning screw 105 and the cross pins 106 which en- 

55 gage the positioning screw. At this stage, however, the 
engagement between the guide body 110 and the plate 
20 is not tight, awaiting the next step for completing the 
drill and tap guide assembly 1 00. The positioning screw 
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bore 118 allows access for a driving tool to engage the 
driving tip 127, and particularly the slot 128, of the po- 
sitioning screw 105, to tightly thread the screw into the 
threaded bore 41 when the assembly is complete. 
[0061] The assembly 100 further includes a tap 
sleeve 102 that includes a sleeve body 130 defining a 
drill guide bore 131 therethrough. At one end of the 
sleeve body 1 30 is an end taper 1 32, which can be gen- 
erally configured to engage the spherical recess 28 of 
the screw bore 27 in the plate 20. The other end of the 
sleeve body 130 includes an enlarged stop 133. Nomi- 
nally, the sleeve body 130 has a diameter slightly small- 
er than one of the guide bores 11 5 or 1 1 6, while the stop 
133 has a diameter larger than these bores. With the 
addition of the tap sleeve 1 02, the engagement between 
the assembly support 101 and the plate 20 can be com- 
pleted. Once the guide body 110 is preliminarily posi- 
tioned and attached to the plate by way of the positioning 
screw 105 and cross pins 120, the sleeve body 130 can 
be passed through one of the guide bores, such as guide 
bore 115, until the tapered end 132 of the sleeve body 
1 30 contacts the spherical recess 28 in the plate 20. As 
the sleeve body 1 30 passes through the bore 1 1 5, the 
outer surface of the sleeve presses against one of the 
cross pins 106, which cross pin firmly presses against 
the stem portion 129 of the positioning screw 105. This 
provides a solid engagement of all of the components 
of the drill and tap guide assembly from the tap sleeve 
102 to the plate 20. While the cross pin 106 presses 
against the positioning screw 105, it also presses back 
against the sleeve body 130 to provide some clamping 
force to hold the sleeve within the guide body 110. 
[0062] With these components of the drill and tap 
guide assembly 1 00 firmly engaged, it is now possible 
to pass the drill guide 103 through the bore 131 in the 
tap sleeve body 130. The drill guide body 135 includes 
a drill bore 136 adapted to receive the drill 104 there- 
through. The body 135 also includes a stop 137 which 
is larger than the drill guide bore 131 in the tap sleeve 
body 130, to prevent the drill guide from passing com- 
pletely through the tap sleeve body. The final arrange- 
ment of the components is shown in the side view of 
FIG. 13. In this view it can be appreciated that the flange 
1 1 3 helps locate the guide body 1 1 0 relative to the plate 
so the drill bores 131 and screw bores 27 align. The 
guide body 110, when fixed to the plate 20 by the posi- 
tioning screw 105 and cross pins 106, provides a solid 
and accurate location for the tap sleeve 102, the drill 
guide 103 nested within the tap sleeve, and ultimately 
the drill 1 04 passing through each of these components. 
It can certainly be appreciated that the drill and tap guide 
assembly 100 provides a firm foundation and accurate 
location for drilling and tapping holes in the vertebra at 
the proper location relative to the fixation plate 20. The 
assembly 100 still utilizes the fixation plate 20 as a tem- 
plate for locating the screw holes. However, the assem- 
bly 100 provides a firmer foundation for performing the 
drilling and tapping operation than any known prior art 



device. 

[0063] While the invention has been illustrated and 
described in detail in the drawings and foregoing de- 
scription, the same is to be considered as illustrative and 
5 not restrictive in character, it being understood that only 
the preferred embodiments have been shown and de- 
scribed and that all changes and modifications that 
come within the scope of the appended claims are de- 
sired to be protected. 

10 

Claims 

1 . A system for anterior fixation of the spine, compris- 
es ing: 

an elongated fixation plate (20,55,70,80,85) 
having a longitudinal axis and a length along 
said axis sufficient to span between at least two 

20 vertebrae, and including; 

a lower surface (21 ,72) adapted to engage an 
anterior portion of the vertebrae and an oppo- 
site upper surface (22,71); 
a first end (23) and a longitudinally opposite 

25 second end (24); 

a pair of screw bores (27,57,74) defined at both 
of said first and second ends (23,24) between 
said lower and upper surfaces (21,22,72,71) 
and displaced from each other transverse to 

30 said longitudinal axis of said plate 

(20,55,70,80,85); and 

several bone engaging screws (30,62,77), one 
for each of said screw bores (27,57,74) at both 
of said first and second ends (23,24), each of 
35 said screws (30,62,77) including; 

an elongated shank (31 ,63,78) with bone en- 
gaging threads; and 

a head (32,64,79) for engaging a correspond- 
ing one of said screw bores (27,57,74) at said 

40 upper surface (22,71) of said plate 

(20,55,70,80,85) when said shank (31 ,63,78) 
extends therethrough, characterised by: 

said screw bores (27,57,74) of each pair 
having centeriines that diverge relative to each 

45 other in the direction towards the spine below 

said lower surface (21,72) of said plate 
(20,55,70,80,85). 

2. The system for anterior fixation of the spine of claim 
so 1 , wherein said centeriines of each of said pair of 

screw bores (27,57,74) diverge relative to each oth- 
er at an angle of about ten degrees. 

3. The system for anterior fixation of the spine of claim 
55 1 or 2, wherein: 

each of said screw bores (27,57) includes a re- 
cess (28,58) defined in said plate (20,55,80,85) 
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from said upper surface (22); and 
said head (32,64) of each of said bone engag- 
ing screws (30) is enlarged and is sized to be 
received within said recess (28,58) without ex- 
tending above said upper surface (22). s 

4. The system for anterior fixation of the spine of claim 
1 , 2 or 3, wherein said lower surface (21 ,72) of said 
plate (20,55,70,80,85) is curved transverse to said 
longitudinal axis to conform to the anterior surface n> 
of a vertebra and is curved along said longitudinal 
axis to conform to the lordotic curvature between 
the at least two vertebrae. 

5. The system for anterior fixation of the spine of any « 
preceding claim, further comprising screw fixation 
means (40,59,75) for clamping said head 
(32,64,79) to said plate (20,55,70,80,85) said 
means (40,59,75) engaging said plate 
(20,55,70,80,85) at said upper surface (22,71 ). 20 

6. The system for anterior fixation of the spine of claim 

5, wherein: 

said screw fixation means (40) includes; 25 
a fixation bore (41) defined in said plate (20) at 
each of said first and second ends (23,24) be- 
tween said screw bores (27); and 
a locking screw (45) having a shank (46) adapt- 
ed to be received within said fixation bore (41 ) 30 
and an enlarged head (47) adapted to simulta- 
neously cover a portion of the head (32) of both 
screws (30) received within said pair of screw 
bores (27). 

35 

7. The system for anterior fixation of the spine of claim 

6, wherein: 

said fixation bore (41) defines a recess (42) be- 
low said upper surface (22), said recess (42) *o 
overlapping a portion of each of said screw 
bores (27) at said first and second ends (23,24); 
and 

said head (47) of said locking screw (45) is con- 
figured to reside within said fixation bore recess 45 
(42) without extending above said upper sur- 
face (22) of said plate (20). 

8. The system for anterior fixation of the spine of any 
preceding claim, comprising: so 

an elongated slot (50,86-89) defined in said 
plate (20,85) between said lower and upper 
surfaces (21,22) disposed longitudinally be- 
tween said pairs of screw bores (27) at both 55 
ends of the plate (20,85), said slot (50,86-89) 
having a slot axis (S) along its length intersect- 
ing said longitudinal axis of said plate (20,85) 



at an acute angle (T), and 
one of said bone engaging screws (30), said 
head (32) engaging said upper surface (22) of 
said plate (20,85) when said shank (31) ex- 
tends through said elongated slot (50,86-89). 

9. The system for anterior fixation of the spine of claim 
8 wherein: 

the elongated fixation plate (85) has a length 
along said longitudinal axis sufficient to span 
between at least three vertebrae, and includes; 
a number of screw bores (27) defined at each 
of said first and second ends (23,24); and 
a number of said elongated slots (86-89) de- 
fined in said plate (85) between said lower and 
upper surfaces (21 ,22) disposed longitudinally 
between said number of screw bores (27) at 
both ends of said plate (85); and 
several of said bone engaging screws (30), one 
each for each of said number of screw bores 
(27) and each of said number of elongated slots 
(86-89). 

10. The system for anterior fixation of the spine of claim 
9, wherein each of said slots (86-89) has a first end 
and a second end, and said slots (86-89) are ar- 
ranged on said plate (85) such that the second end 
and the first end of adjacent slots overlap each other 
transverse to the longitudinal axis of said plate (85). 

1 1 . The system for anterior fixation of the spine of claim 
8, 9 or 10 wherein said plate (20,85) includes a 
bridge portion (25,90) between said first and sec- 
ond ends (23,24) in which said elongated slot (50) 
or said number of elongated slots (86-89) are de- 
fined, said bridge portion (25,90) including side 
walls (26,91) configured substantially parallel to 
said slot axis (S). 

12. The system for anterior fixation of the spine of any 
preceding claim, wherein: 

said screws (30,62,77) have centerlines that 
diverge when the screws are received in the bores 
(27,57,74). 



Patentanspruche 

1 . System zur Fixierung der Wirbelsaule von vorn, das 
folgendes aufweist: 

eine langliche Fixierplatte (20, 55, 70, 80, 85) 
mit einer Langsachse und einer Lange langs 
dieser Achse, die ausreicht, urn wenigstens 
zwei Wirbel zu uberspannen, und die folgendes 
einschlieBt: 
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eine untere Flache (21 , 72), die in einen 
vorderen Abschnitt des Wirbels eingreifen 
kann, und eine gegenuberiiegende obere 
Flache (22, 71), 

5 

ein erstes Ende (23) und ein in Langsrich- 
tung gegenuberliegendes zweites Ende 
(24), 

ein Paar Schraublocher (27, 57, 74), die an 10 
beiden der ersten und zweiten Enden (23, 
24) zwischen der unteren und der oberen 
Flache (21, 22, 72, 71) definiert werden 
und die quer zu der Langsachse der Platte 
(20, 55, 70, 80, 85) gegeneinander ver- is 
schoben sind, und 

mehrere Knocheneingriffsschrauben (30, 
62, 77), eine fur jedes der Schraublocher 
(27, 57, 74), an beiden der ersten und zwei- 20 
ten Enden (23, 24), wobei jede der Schrau- 
ben (30, 62, 77) folgendes einschlieBt: 

einen langlichen Schaft (31, 63, 78) 
mit in den Knochen eingreifenden Ge- 2s 
windegangen, und 

einen Kopf (32, 64, 79) fur das Eingrei- 
fen in ein entsprechendes der Schrau- 
blocher (27, 57, 74) an der oberen Fia- so 
che (22, 71) der Platte (20, 55, 70, 80. 
85) , wenn der Schaft (31 , 63, 78) durch 
diese hindurch fuhrt, dadurch ge- 
kennzeichnet, daB 

35 

die Schraublocher (27, 57, 74) jedes 
Paares Mittellinien haben, die unter 
der unteren Flache (21, 72) der Platte 
(20, 55, 70, 80, 85) im Verhaltnis zu- 
einander in der Richtung hin zur Wir- «o 
belsaule divergieren. 

System zur Fixierung der Wirbelsaule von vom 
nach Anspruch 1, bei dem die Mittellinien jedes der 
Paare von Schraublochern (27, 57, 74) im Verhalt- <5 
nis zueinander in einem Winkel von etwa 1 0° diver- 
gieren. 

System zur Fixierung der Wirbelsaule von vorn 
nach Anspruch 1 oder 2, bei dem: so 

jedes der Schraublocher (27, 57) eine Ausspa- 
rung (28, 58) einschlieBt, die in der Platte (20, 
55, 80, 85) von der oberen Flache (22) her de- 
finiert wird, und 55 

der Kopf (32, 64) jeder der Knocheneingriffs- 
schrauben (30) vergroBert und so bemessen 



ist, daB er innerhalb der Aussparung (28, 58) 
aufgenommen wird, ohne uber die obere Fla- 
che (22) hinaus zu reichen. 

4. System zur Fixierung der Wirbelsaule von vom 
nach Anspruch 1 , 2 oder 3, bei dem die untere Fla- 
che (21 , 72) der Platte (20, 55, 70, 80, 85) quer zu 
der Langsachse gebogen ist, urn sich der vorderen 
Oberflache eines Wirbels anzupassen, und langs 
der Langsachse gebogen ist, urn sich der lordosi- 
schen Krummung zwischen den wenigstens zwei 
Wirbeln anzupassen. 

5. System zur Fixierung der Wirbelsaule von vom 
nach einem der vorhergehenden Anspruche, das 
auBerdem Schraubenfixierungsmittel (40, 59, 75) 
zum Arretieren des Kopfes (32, 64, 79) an der Platte 
(20, 55, 70, 80, 85) aufweist, wobei die Mittel (40, 
59, 75) an der oberen Flache (22, 71 ) mit der Platte 
(20, 55, 70, 80, 85) ineinandergreifen. 

6. System zur Fixierung der Wirbelsaule von vorn 
nach Anspruch 5, bei dem: 

die Schraubenfixierungsmittel (40) folgendes 
einschlieBen: 

eine Fixierbohrung (41), die in der Platte (20) 
an jedem der ersten und zweiten Enden (23, 
24) zwischen den Schraublochern (27) definiert 
wird, und 

eine Arretierschraube (45) mit einem Schaft 
(46), der innerhalb der Fixierbohrung (41) auf- 
genommen werden kann, und einem vergro- 
Berten Kopf (57), der gleichzeitig einen Ab- 
schnitt des Kopfes (32) beider Schrauben (30) 
bedecken kann, die innerhalb des Paares von 
Schraublochern (27) aufgenommen werden. 

7. System zur Fixierung der Wirbelsaule von vorn 
nach Anspruch 6, bei dem: 

die Fixierbohrung (41) eine Aussparung (42) 
unter der oberen Flache (22) definiert, wobei 
die Aussparung (42) einen Abschnitt jedes der 
Schraublocher (27) an den ersten und zweiten 
Enden (23, 24) uberlappt, und 

der Kopf (47) der Arretierschraube (45) so kon- 
figuriert ist, daB er innerhalb der Aussparung 
(42) der Fixierbohrung sitzt, ohne uber die obe- 
re Flache (22) der Platte (20) hinaus zu reichen. 

8. System zur Fixierung der Wirbelsaule von vorn 
nach einem der vorhergehenden Anspruche, das 
folgendes aufweist: 

einen langlichen Schlitz (50, 86 bis 89), der in 
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der Platte (20, 85) zwischen der unteren und 
deroberen Flache (21 , 22) definiert wird und in 
Langsrichtung zwischen den Paaren von 
Schraublochern (27) an beiden Enden der Plat- 
te (20, 85) angeordnet ist, wobei der Schlitz 
(50, 86 bis 89) uber seine Lange eine Schlitz- 
achse (S) hat, welche die Langsachse der Plat- 
te (20, 85) in einem spitzen Winkel (T) schnei- 
det, und 

eine der Knocheneingriffsschrauben (30), wo- 
bei der Kopf (32) mit der oberen Flache (22) der 
Platte (20, 85) ineinandergreift, wenn der 
Schaft (31 ) durch den langlichen Schlitz (50, 86 
bis 89) hindurch fuhrt. 

System zur Fixierung der Wirbelsaule von vorn 
nach Anspruch 8, bei dem: 

die langliche Fixierplatte (85) langs der 
Langsachse eine Lange hat, die ausreicht, um we- 
nigstens drei Wirbel zu uberspannen.und folgendes 
einschlieBt: 

eine Anzahl von Schraublochern (27), die an je- 
dem der ersten und zweiten Enden (23, 24) de- 
l, und 



eine Anzahl von langlichen Schlitzen (86 bis 
89), die in der Platte (85) zwischen der unteren 
und der oberen Flache (2 1 , 22) definiert werden 
und in Langsrichtung zwischen der Anzahl von 
Schraublochern (27) an beiden Enden der Plat- 
te (85) angeordnet sind, und 

mehrere der Knocheneingriffsschrauben (30), 
jeweils eine fur jedes der Anzahl von Schraub- 
lochern (27) und jeden der Anzahl von langli- 
chen Schlitzen (86 bis 89). 

10. System zur Fixierung der Wirbelsaule von vorn 
nach Anspruch 9, bei dem jeder der Schlitze (86 bis 
89) ein erstes Ende und ein zweites Ende hat und 
die Schlitze (86 bis 89) derartig auf der Platte (85) 
angeordnet sind, da(3 das zweite Ende und das er- 
ste Ende von nebeneinander liegenden Schlitzen 
einander quer zur Langsachse der Platte (85) uber- 
lappen. 

11. System zur Fixierung der Wirbelsaule von vorn 
nach Anspruch 8, 9 oder 1 0, bei dem die Platte (20, 
85) einen Bruckenabschnitt (25, 90) zwischen den 
ersten und zweiten Enden (23, 24) einschlieBt, in 
dem der langliche Schlitz (50) oder die Anzahl der 
langlichen Schlitze (86 bis 89) definiert werden, wo- 
bei der Bruckenabschnitt (25, 90) Seitenwande (26, 
91) einschlieBt, die im wesentlichen parallel zu der 
Schlitzachse (S) konfiguriert sind. 



12. System zur Fixierung der Wirbelsaule von vom 
nach einem der vorhergehenden Anspruche, bei 
dem: 

die Schrauben (30. 62, 77) Mittellinien haben, 
die divergieren, wenn die Schrauben in den L6- 
chem (27, 57, 74) aufgenommen worden sind. 



Revendicatlons 

1 . Systeme de fixation de la partie anterieure de la co- 
lonne vertebrate, comprenant: 

une plaque de fixation allongee (20, 55, 70, 80, 
85) comportant un axe longitudinal et une lon- 
gueur le long dudit axe suffisante pour s'eten- 
dre entre au moins deux vertebres, et englo- 



une surface interieure (21, 72) destinee a 
s'engager dans une partie anterieure des 
vertebres et une surface sup6rieure oppo- 
see(22,71); 

une premiere extremity (23) et une deuxie- 
me extr<§mite longitudinalement opposed 
(24); 

une paire d'orifices de vissage (27, 57, 74) 
definis au niveau des dites deux premiere 
et deuxieme extremites (23, 24) entre les- 
dites surfaces interieure et superieure (21 , 
22, 72, 71 ) et deplaces I'un de I'autre trans- 
versalement par rapport audit axe longitu- 
dinal de ladite plaque (20, 55, 70, 80, 85); 



plusieurs vis d'engagement de I'os (30, 62, 
77), une pour chaque dite paire d'orifices 
de vissage (27, 57, 74) au niveau des dites 
deux premiere et deuxieme extremites (23, 
24), chacune desdites vis (30, 62, 77) en- 
globant: 

une tige allongee (31 , 63, 78) compor- 
tant des filets d'engagement de Cos; et 
une t§te (32, 64, 79) destinee a s'en- 
gager dans un desdits orifices de vis- 
sage correspondants (27, 57, 74) au 
niveau de ladite surface superieure 
(22, 71) de ladite plaque (20, 55, 70, 
80, 85) lorsque ladite tige (31, 63, 78) 
la traverse, caracterise en ce que: 
lesdits orifices de vissage (27, 57, 74) 
de chaque paire comportent des lignes 
m§dianes divergeant Tune par rapport 
a i'autre dans la direction allant vers la 
colonne vert6brale au-dessous de la- 
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dite surface inferieure (21 , 72) de ladi- 
te plaque (20, 55, 70, 80. 85). 

2. Systeme de fixation de la partie anterieure de la co- 
lonne vertebrate selon la revendication 1 , dans le- 
quel lesdites lignes ntedianes de chacune desdites 
paires d'orifices de vissage (27, 57, 74) divergent 
les unes par rapport aux autres a un angle de I'ordre 
de dix degres. 

3. Systeme de fixation de la partie anterieure de la co- 
lonne vertebrate selon les revendications 1 ou 2, 
dans lequel: 

chacun desdits orifices de vissage (27, 57) en- 
globe un evidement (25, 58), defini dans ladite 
plaque (20, 55, 80, 85) a partirde ladite surface 
superieure (22); et 

ladite tete (32, 64) de chacune desdites vis 
d'engagement de I'os (30) est agrandie et di- 
mensionnee de sorte a etre recue dans ledit 
evidement (28, 58) sans s'etendre au-dessus 
de ladite surface superieure (22). 

4. Systeme de fixation de la partie anterieure de la co- 
lonne vertebrate selon les revendications 1 , 2 ou 3, 
dans lequel ladite surface interieure (21, 72) de la- 
dite plaque (20, 55, 70, 80, 85) est courttee trans- 
versalement par rapport audit axe longitudinal en 
vue d'une adaptation a la surface anterieure d'une 
vertebre et est courtage le long dudit axe longitudi- 
nal en vue de ('adaptation a la courbure par lordose 
entre les au moins deux vertebres. 

5. Systeme de fixation de la partie anterieure de la co- 
lonne vertebrale selon Tune quelconque des reven- 
dications pr6c6dentes, comprenant en outre des 
moyens de fixation a vis (40, 59, 75) pourfixer ladite 
tete (32, 64, 79) sur ladite plaque (20, 55, 70, 80, 
85), lesdits moyens (40, 59, 75) s'engageant dans 
ladite plaque (20, 55, 70, 80, 85) au niveau de ladite 
surface superieure (22, 71). 

6. Systeme de fixation de la partie anterieure de la co- 
lonne vertebrate selon la revendication 5, dans le- 
quel: 

ledit moyen de fixation a vis (40) englobe: 

un orifice de fixation (41) d6fini dans ladite pla- 
que (20) au niveau de chacune desdites pre- 
miere et deuxieme extremites (23, 24) entre 
lesdits orifices de vissage (27); et 
une vis d'arret (45) comportant une tige (46), 
destinee a §tre recue dans ledit orifice de fixa- 
tion (41) et une tete agrandie (47), destinee a 
recouvrir simultan£ment une partie de la tete 
(32) des deux vis (30) recues dans ladite paire 



d'orifices de vissage (27). 

7. Systeme de fixation de la partie anterieure de la co- 
lonne vertebrate selon la revendication 6, dans le- 

s quel: 

ledit orifice de fixation (41 ) definit un evidement 
(42) au-dessous de ladite surface supeneure 
(22), ledit evidement (42) chevauchant une par- 
'0 tie de chacune desdits orifices de vissage (27) 

au niveau desdites premiere et deuxieme ex- 
tremites (23, 24); et 

ladite tete (47) de ladite vis d'arret (45) est con- 
figure de sorte a resider dans ledit evidement 
»5 de I'orifice de fixation (42) sans s'etendre au- 

dessus de ladite surface superieure (22) de la- 
dite plaque (20). 

8. Systeme de fixation de la partie anterieure de la co- 
20 lonne vertebrate selon I'une quelconque des reven- 
dications precedentes, comprenant: 

une fente allongee (50, 86-89) definie dans la- 
dite plaque (20, 85) entre lesdites surfaces in- 

25 terieure et superieure (21 , 22) agencee longi- 

tudinalement entre lesdites paires d'orifices de 
vissage (27) au niveau des deux extremites de 
la plaque (20, 85), ladite fente (50, 86-89) com- 
portant un axe de fente (S) le long de sa lon- 

30 gueur, coupant ledit axe longitudinal de ladite 

plaque (20, 85) a un angle aigu (T), et 
une desdites vis d'engagement de I'os (30), la- 
dite tete (32) s'engageant dans ladite surface 
superieure (22) de ladite plaque (20, 85) lors- 

35 que ladite tige (31 ) s'etend a travers ladite fente 

allongee (50, 86-89). 

9. Systeme de fixation de la partie anterieure de la co- 
lonne vertebrate selon la revendication 8, dans le- 

40 quel: 

la plaque de fixation allongee (85) a une lon- 
gueur le long dudit axe longitudinal suffisante pour 
s'etendre entre au moins trois vertebres, et englo- 



un certain nombre d'orifices de vissage (27), 
definis au niveau de chacune desdites premie- 
re et deuxieme extremites (23, 24); et 
un certain nombre desdites fentes allong6es 

so (86-89) d6finies dans ladite plaque (85) entre 

lesdites surfaces interieure et superieure (21, 
22), agencees longitudinalement entre lesdits 
plusieurs orifices de vissage (27) au niveau des 
deux extremites de ladite plaque (85); et 

55 plusieurs desdites vis d'engagement de Cos 

(30), une de celles-ci etant respectivement des- 
tinee a chacun desdits plusieurs orifices de vis- 
sage (27) et a chacun desdites plusieurs fentes 
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allongees (86-89). 

1 0. Systems de fixation de la partie anterieure de la co- 
lonne vertebrale selon la revendication 9, dans le- 
quel chacune desdites fentes (86-89) comporte une 5 
premiere extr6mit6 et une deuxieme extremity, les- 
dites fentes (86-89) £tant agencies sur ladite pla- 
que (85) de sorte que la deuxieme extr6mit6 et la 
premiere extr6mit§ de fentes adjacentes se che- 
vauchent transversalement par rapport a I'axe Ion- «> 
gitudinal de ladite plaque (85). 

11. Systeme de fixation anterieure de la colonne verte- 
brale selon les revendications 8, 9 ou 10, dans le- 
quel ladite plaque (20, 85) englobe une partie de is 
liaison (25, 90) entre lesdites premiere et deuxieme 
extr£mites (23, 24), dans laquelle sont d6finies la- 
dite fente allongge (50) ou lesdites plusieurs fentes 
allongees (86-89), ladite partie de liaison (25, 90) 
englobant des parois laterales (26, 91 ), configurers 20 
de maniere pratiquement parallele audit axe de la 
fente (S). 

1 2. Systeme de fixation de la partie anterieure de la co- 
lonne vertebrale selon I'une quelconque des reven- 25 
dications prec6dentes, dans lequel: 

lesdites vis (30, 62, 77) component des lignes 
medianes divergeant lorsque les vis sont recues 
dans les orifices (27, 57, 74). 
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fig. 8 
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